
ASSIGNMENT 5

Textbook Assignment: "Milling Machines and Milling Operations," chapter 7.

5 - 1 . When only one type of  knee and
co lumn mi l l ing  mach ine  can  be
i n s t a l l e d .  I t  w i l l  u s u a l l y  b e  w h a t
t y p e ?

1 . B e d
2 . V e r t i c a l  s p i n d l e
3 . U n i v e r s a l
4 . P l a i n

5 - 2 . A  u n i v e r s a l  m i l l i n g  m a c h i n e  h a s
wha t  ma in  advan tage  over  the
v e r t i c a l  s p i n d l e  a n d  p l a i n  t y p e ?

1 . The  t ab le  moves  in  two
d i r e c t i o n s

2 . T h e  t a b l e  s w i v e l s  o n  t h e  s a d d l e
3 . T h e  c o n s t r u c t i o n  i s  m o r e  r i g i d
4 . T h e  s p i n d l e  i s  o n  a  h o r i z o n t a l

a x i s

5 - 3 . Wha t  mi l l ing  mach ine  i s  the  mos t
e f f i c i e n t  f o r  t a k i n g  d e e p  c u t s  a t
r a p i d  r a t e s  o f  f e e d  a n d  s p e e d ?

1 . P l a i n
2 . U n i v e r s a l
3 . U n i v e r s a l  w i t h  a  h i g h - s p e e d

v e r t i c a l  m i l l i n g  a t t a c h m e n t
4 . V e r t i c a l  s p i n d l e

5 - 4 . T h e  s p i n d l e  c a n  b e  f e d  i n t o  t h e
w o r k  o n  w h a t  t y p e  o f  m i l l i n g
m a c h i n e ?

1 . U n i v e r s a l
2 . P l a i n
3 . B e d
4 . V e r t i c a l  s p i n d l e

IN ANSWERING QUESTIONS 5-5 THROUGH 5-8,
MATCH EACH COMPONENT IN COLUMN A WITH
ITS DESCRIPTION IN COLUMN B.

A. COMPONENTS

5-5. Column

5-6. Knee

5-7. Saddle

5-8. Table

B DESCRIPTIONS

1. The support
f o r  t h e  t a b l e
and saddle

2. A movable
suppor t  t o
which the
workp iece  i s
fas t ened

3. Used to
p o s i t i o n  t h e
work closer
t o , o r  f a r t h e r
f rom,  the
column

4. The main
cas ing

5-9. T h e  c u t t i n g  t o o l  o f  a  m i l l i n g
machine is  driven by what
component?

1. A work holder
2. The overarm dovetai l
3 .  A n  a r b o r  s u p p o r t
4. The spindle

5-10. The  s i ze  o f  a  mi l l ing  mach ine  i s
determined by what factor?

1. The height  of  the main
c a s i n g  i n  f e e t

2. The  long i tud ina l  t ab le
t r a v e l  i n  i n c h e s

3. The  l eng th  o f  the  t ab le
in  inches

4. The  sur face  a rea  o f  the
t a b l e  i n  f e e t
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5-11. Which  o f  the  fo l lowing  v i ses
p r o v i d e s  t h e  l e a s t  r i g i d i t y ?

1. Swivel
2. P l a i n
3. Too lmaker ’ s  un ive r sa l
4. P la in  f l anged  swive l

5-12. The  ou te r  end  o f  an  a rbor  i s
a l igned  wi th  the  sp ind le  by  wha t
milling machine component?

1. The overarm
2.  The  co lumn
3. The knee
4. The  a rbor  suppor t

5-13. The  base  o f  a  ro ta tab le  too lmaker ’ s
knee  i s  g radua ted  in  wha t
increments?

1. Degrees
2. Seconds
3. Inches
4. Thousandths of  an inch

5-14. What mil l ing machine at tachment is
used to hold s tock being machined
in to  a  gea r?

1. A swive l  v i se
2. A un ive r sa l  v i se
3. A dividing head
4. A  c e n t e r  r e s t

5-15. W h e n  c u t t i n g  a  h e l i c a l  g e a r ,  t h e
s h o r t e s t  l e a d  p o s s i b l e  i s  p r o v i d e d
by what drive mechanism?

1. T h e  l o w  l e a d  d r i v e
2 .  T h e  l o n g  a n d  s h o r t  l e a d  d r i v e
3. The enclosed driving mechanism
4. T h e  h e l i c a l  d r i v e  u n i t

5-16. Rapid indexing is  accomplished by
what means?

1. An index head sector
2. A  d i r e c t  i n d e x  p l a t e
3. A  un ive r sa l  d iv id ing  head
4. A compound index plate

5-17. E igh t  comple te  tu rns  o f  the  index
crank  wi l l  move  a  un ive r sa l
d iv id ing  head  sp ind le  wha t  f r ac t ion
o f  a  r e v o l u t i o n ?

1. 1/40
2. 1 /8
3. 1/5
4. 1/3

5-18. You are given a piece of work to
d iv ide  in to  12  pa r t s  and  you  have  a
2 4 - h o l e  i n d e x  p l a t e  a v a i l a b l e .  T o
make each division,  you should
revo lve  the  index  c rank  on  the
index plate what  amount?

1. 1 complete t u r n and 3  ho le s
2. 1 complete t u r n and 8  ho le s
3. 3 complete t u r n s and 3  ho le s
4. 3 complete t u r n s and 8  ho le s

5-19. You  a re  g iven  a  p iece  o f  work  tha t
i s  t o  be  d iv ided  in to  960  pa r t s  and
you  have  a  24 -ho le  index  p la t e
a v a i l a b l e . To make each division,
you  shou ld  r evo lve  the  index  c rank
on the index plate what  amount?

1. 1 ho le
2. 2 h o l e s
3. 6 h o l e s
4. 12 h o l e s

5-20. You are using a 27-hole index
p l a t e . To move the circumference
of  the  work  l l ° ,  you  shou ld  tu rn
the index crank what  amount?

1. 1 t u r n and 2 h o l e s
2. 1 t u r n and 4 h o l e s
3. 1 t u r n and 6 h o l e s
4. 1 t u r n and 8 h o l e s

5-21. You are using a 21-hole index
p l a t e . To move the circumference
of the work 180 minutes,  you should
turn the index crank what  number of
ho les?

1. 6
2. 7
3. 3
4. 9
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5-22. Y o u  a r e  d i f f e r e n t a l  i n d e x i n g  f o r
72  d iv i s ions .  Your  se l ec ted  number
i s  1 0 . I n  a 2 1 - h o l e  c i r c l e  i n d e x
p la t e ,  you  shou ld  tu rn  the  index
crank what number of  holes?

1. 8
2. 2
3. 12
4. 4

Figure 5A. - - 1 2  h o l e  c i r c l e .

IN ANSWERING QUESTION 5-23, REFER TO
FIGURE 5A.

5-23. F i v e  h o l e s  a r e  r e q u i r e d  f o r
index ing  and  the  index  p in  i s
i n s e r t e d  i n t o  h o l e  1 . In  a  12-ho le
c i r c l e , what  hole should be covered
by  the  r igh t  a rm o f  the  index
s e c t o r ?

1. Hole 5
3. Hole 6
3. Hole 7
4. Hole 8

5-24. P la in  mi l l ing  cu t t e r s  have  wha t
p r i n c i p a l  c h a r a c t e r i s t i c ?

1. They  have  t ee th  on  the
c i rcumference  on ly

2 .  T h e y  h a v e  o n l y  s t r a i g h t  t e e t h
3. They  a lways  have  he l i ca l  t ee th
4. They  have  t ee th  on  the  end  on ly

5 - 2 5 .  C u t t e r s  a r e  a t t a c h e d  t o  w h a t
pa r t ( s )  o f  a  mi l l ing  mach ine?

1. A p la in  a rbor  o r  a rbor  yoke
2. A screw arbor
3. A  c o l l e t  o r  a d a p t e r
4. A n  a r b o r  o r  d i r e c t l y  t o  t h e

sp ind le

5-26. What  type  o f  cu t t e r  i s  g round
t h i n n e r  t o w a r d  i t s  c e n t e r  t o
prov ide  c lea rance  be tween  the
cu t t e r  and  the  work?

1. A  p l a i n  m i l l i n g  c u t t e r
2. A  s i d e  m i l l i n g  c u t t e r
3 .  A  m e t a l  s l i t t i n g  s a w
4. A she l l  and  mi l l

5-27. What  type  o f  cu t t e r  can  be  used  in
p a i r s  t o  m i l l  s l o t s ?

1. H a l f - s i d e  m i l l i n g  c u t t e r s
2. S ide  mi l l ing  c lu t t e r s  wi th

i n t e r l o c k i n g  t e e t h
3. M e t a l  s l i t t i n g  s a w s
4. H a l f - s i d e  m i l l i n g  c u t t e r s  w i t h

a  meta l  s l i t t ing  saw be tween

5-28. Dovetai l  ways are  cu t  wi th  wha t
t y p e  o f  m i l l i n g  c u t t e r ?

1. A  s i d e  m i l l i n g  c u t t e r
2 .  A  m e t a l  s l i t t i n g  s a w
3. A  s l o t t i n g  c u t t e r
4. An  ang le  cu t t e r

5-29. She l l  end  mi l l s  usua l ly  have  wha t
t y p e  o f  t e e t h ?

1. S t r a i g h t
2. H e l i c a l
3. Concave
4. Convex

5-30. What type of  end mil l  can be fed
i n t o  t h e  w o r k  l i k e  a  d r i l l ?

1. S h e l l
2. Two-flute
3. M u l t i p l e - f l u t e
4. Convex
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5-31. Woodruf f  keysea t  cu t t e r s  l e s s  than
1 /2  inch  in  d i amete r  usua l ly  have
a / a n

1. a r b o r
2. shank
3. s t u b  a r b o r
4 . a rbor  suppor t

5-32. What  type  o f  cu t t e r  can  be
m a n u f a c t u r e d  l o c a l l y  t o  c u t  a
va r ie ty  o f  fo rms?

1. A  f l y  c u t t e r
2. A corner - round ing  cu t t e r
3. A convex cutter
4 . A gear hub

5-33. F o r  m i l l i n g  t h i n  m a t e r i a l ,  y o u
s h o u l d  s e l e c t  w h a t  t y p e  o f  c u t t e r ?

1. Coarse - too th
2. F i n e - t o o t h
3. S t r a i g h t
4. H e l i c a l

5-34. Befo re  you  t igh ten  o r  loosen  the
a rbor  nu t ,  wha t  mi l l ing  mach ine
component  must  be in place?

1. The saddle
2. The  t r ip  dog
3. The  feed  d ia l
4. The  a rbor  suppor t

5-35. P l a i n  m i l l i n g  i s  t h e  p r o c e s s  o f
m i l l i n g  a  f l a t  s u r f a c e  i n  a  p l a n e
p a r a l l e l  t o  t h e  c u t t e r  a x i s .

1. True
2. F a l s e

5-36. When set t ing up a mil l ing machine,
you  shou ld  de te rmine  tha t  t he
s u r f a c e  o f  t h e  w o r k  i s  j u s t
t o u c h i n g  t h e  t e e t h  o f  t h e  c u t t e r  b y
what method?

1. I n s e r t  a  t h i n  f e e l e r  g a u g e
b e t w e e n  t h e  t e e t h  o f  t h e  c u t t e r
and the work

2. R a i s e  t h e  w o r k  u n t i l  t h e  c u t t e r
s t o p s  i t ,  t h e n  b a c k  o f f
s l i g h t l y

3. Wi th  the  cu t t e r  tu rn ing  s lowly ,
b r i n g  t h e  w o r k  u p  u n t i l  i t
s t o p s  t h e  c u t t e r

4. Wi th  a  p iece  o f  paper  on  the
work  sur face , ra i se  the  work
u n t i l  t h e  r o t a t i n g  c u t t e r  p u l l s
t h e  p a p e r

5-37. When face mil l ing,  you should feed
t h e  w o r k  s o  t h e  c u t t e r  t h r u s t  w i l l
fo rce  the  work  in  wha t  d i rec t ion?

1. Down
2. Up
3. L e f t
4 . R igh t

5-38. Which  o f  the  fo l lowing  cu t t e r s  i s
NOT used for face mill ing?

1. F a c e  m i l l i n g  c u t t e r
2 .  S t r a i g h t - s h a n k  e n d  m i l l
3. S l o t t i n g  c u t t e r
4. She l l  end  mi l l

5-39. You  a re  mi l l ing  us ing  an  index ing
h e a d  w i t h  a  s c r e w - o n  c h u c k .  I n
w h a t  d i r e c t i o n  s h o u l d  t h e  c u t t e r
r o t a r y  t h r u s t  b e  a p p l i e d  t o  t h e
chuck?

1. Toward the index head
2. S o  i t  w i l l  t i g h t e n  t h e  c h u c k
3. Toward the column
4. T o  t h e  l e f t

5-40. What is  the largest  hexagon you can
cu t  f rom a  2 - inch  p iece  o f  round
stock?

1. 1.414 i n .
2. 1.732 i n .
3. 2.000 i n .
4. 3.110 i n .
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5-41. What  i s  the  l a rges t  square  you  can
cu t  f rom a  3 - inch  p iece  o f  round
stock?

1. 1.732 i n .
2. 2.110 i n .
3. 2.121 i n .
4. 2.598 i n .

5-42. The  cu t t e r  shou ld  be  a s  c lose  a s
poss ib l e  to  the  co lumn o f  the
milling milling machine for what reason?

1. R i g i d i t y
2. Clearance
3. Mach inab i l i t y
4. Maximum speed

5-43. The  ro ta ry  mot ion  o f  a  mi l l ing
mach ine  sp ind le  i s  changed  to  a
reciprocat ing motion by using what
at tachment?

1. Index head
2. S l i t t i n g  s a w
3. S l o t t i n g
4. Sawing

IN ANSWERING QUESTIONS 5-44 THROUGH 5-46,
MATCH THE TYPE OF SLITTING SAW IN COLUMN A
THAT SHOULD BE USED TO CUT THE MATERIAL IN
COLUMN B.

A. SLITTING SAWS B. MATERIALS

5-44. F i n e  t o o t h 1. Brass

5-45. C o a r s e  t o o t h  2 . T h i c k  s t e e l

5-46. S taggered  too th  3 . T h i n  s t e e l
s h e e t

4. Carbide

5-47. I t  i s  e a s i e s t  t o  m a c h i n e  a n
external keyway on what machine?

1. Shaper
2 .  Mi l l ing  mach ine
3. Jumping jack
4. Lathe

5-48. When  you  p lan  to  use  a  f ly  cu t t e r
as a  formed cutter ,  why should you
rough  ou t  the  su r face  wi th  an
o r d i n a r y  c u t t e r ?

1. To obtain a smoother surface
2. To  save  t ime  s ince  the  f ly

c u t t e r  i s  n o t  a s  f a s t
3. To  reduce  the  load  on  the  f ly

c u t t e r  a r b o r
4. To  inc rease  the  ch ip  load

5-49. The  cu t t ing  too l s  used  fo r  bo r ing
on a mil l ing machine resemble what
o t h e r  t y p e  o f  c u t t e r ?

1. End mil l
2. She l l  end  mi l l
3. S l o t  c u t t e r
4. F l y  c u t t e r

5-50. T h e  g r e a t e s t  v a r i a t i o n  i n  t h e  a n g l e
a t  which  the c u t t e r  c a n  b e  s e t  i s
provided by which of  the fol lowing
mill ing machine at tachments '?

1. Unive r sa l  mi l l ing
2. Compound vert ical  mil l ing
3. Angular milling
4. C i r c u l a r  m i l l i n g

5-51. The  h igh- speed  un ive r sa l  mi l l ing
attachment can be swiveled what
maximum number of degrees?

1. 90°
2. 180°
3. 270°
4. 360°

5-52. Carb ide  cu t t e r s  can  be  opera ted  a t
how many times the speed of high-
speed  cu t t e r s?

1. 6
2. 2
3. 3
4. 4

5-53. A  3 / 4 - i n c h  c u t t e r  t h a t  w i l l  b e  r u n
at 65 fpm has what approximate
spindle speed?

1. 248 rpm
2. 257 rpm
3. 331 rpm
4. 341 rpm
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5-54. What  i s  t he  approx imate  cu t t ing
s p e e d  o f  a  1  1 / 4 - i n c h  c u t t e r
running at 140 rpm?

1. 43 .2 fpm
2. 44 .3 fpm
3. 45 .8 fpm
4. 46.9 fpm

5-55. What  ra tes  o f  speed  and  feed  a re
bes t  fo r  rough ing?

1. Low speed and low feed
2. Low speed and high feed
3. High  speed  and  h igh  feed
4. High speed and low feed

5-56. T o  m i l l  a  m e t a l  t o  a  f i n e  f i n i s h ,
you should use what  cut ter  speed
and feed?

1. High cutter  speed and slow feed
r a t e

2. Low cutter  speed and high feed
r a t e

3. Low cutter  speed and slow feed
r a t e

4. High  cu t t e r  speed  and  h igh  feed
r a t e

5-57. When using a periphery mil l ing
c u t t e r , you should apply the
coo lan t  to  wha t  a rea?

1. The  po in t  a t  wh ich  the  too l
leaves the work

2. On the work
3. The  po in t  a t  wh ich  the  too l

engages the work
4. The  midd le  o f  the  cu t t e r
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